There is no standard systemic treatment for persons with recurrent meningioma who have exhausted surgery and radiation options. Liposomal doxorubicin is a cytotoxic chemotherapy which is sustainable and tolerable, with activity against a range of solid tumors. There exists one reported case of metastatic meningioma effectively treated with liposomal doxorubicin. We report a second case. Our patient, a 35-year-old man with recurrent meningioma compressing the cervical spinal cord received liposomal doxorubicin for 22 months with clinical improvement, minimal toxicity, and slow regression of his tumor. He is well and without progression 18 months after stopping chemotherapy and 4 years after his last progression event.
Introduction
Skull base meningiomas are difficult to treat. In the series reported by Mathiesen et al. [1] , the majority of persons treated with subtotal resection went on to develop symptomatic recurrences, and 60% of these ultimately died of their disease. In persons who have exhausted options for surgery and radiation, there exists no standard systemic therapy. Al-though there has been some enthusiasm in recent years for therapies targeting the vegF axis [2, 3] , conventional cytotoxic or hormonal therapy is considered ineffective [4] .
There is a single case report describing the successful use of liposomal doxorubicin in the treatment of a woman with metastatic meningioma [5] . We chose this treatment for our patient, a 35-year-old man with a skull base meningioma multiply recurrent despite serial surgeries and radiation. We are pleased here to report his excellent clinical outcome and long-term disease control.
Case
A 35-year-old man initially presented in February 2008 with nausea, vomiting, and weight loss. He was found to have a meningioma in his posterior fossa, compressing his cerebellum. He underwent resection and within a month, a second resection for residual tumor. He was then followed with serial imaging and in early 2009 underwent a third surgery for progressive tumor, this time followed by fractionated radiation.
He then did well until January 2013 when he suffered neck pain and the rapid onset of right-sided arm and leg weakness. Imaging found him to have a 1.4-cm enhancing mass at the cervicomedullary junction compressing his cervical spinal cord ( Fig. 1a ). Resection of this mass was complicated by subacute hydrocephalus necessitating the placement of a ventriculoperitoneal shunt 3 weeks later. Pathology on the resected mass described its similarity to rhabdoid meningioma, although with a low mitotic rate and without cellular atypia; the pathologists noted that although it did not meet histologic criteria for grade II, "the clinical history of this lesion suggests aggressiveness commensurate with at least WHO grade II."
One-week postop imaging showed that the enhancing mass was smaller but there was concerning residual disease ( Fig. 1b ). By March 25, 2013 the mass had clearly grown ( Fig.  1c) , with increased pressure on the cervical spinal cord. At that time, he remained wheelchair bound and hemiplegic, although he felt no worse than at the time of his hospital discharge 2 months prior. Because he was thought to have exhausted surgery and radiation options, he was referred to us for consideration of systemic treatment. He began liposomal doxorubicin at 30 mg/m 2 every 3 weeks, and he was tapered off his dexamethasone and started on testosterone replacement.
Two months later, repeat MRI showed no change in the mass representing his tumor. By 4 months, he could walk using a leg brace and could climb stairs. At cycle 6 (18 weeks), his interval was stretched out from every 3 to every 4 weeks. He continued on monthly liposomal doxorubicin for a total of 26 cycles over 22 months. His toxicity was limited to grade 1 hyperpigmentation of the palms. He received his last chemotherapy in November 2015 and we have continued to follow with surveillance imaging. At the time of this report (May 2017), he is well and can walk with a cane and drive, 4 years from his last progression event. Although serial MRIs have all called stable disease at the tumor of his cervicomedullary junction, the tumor there has actually slowly regressed over the years (Fig. 1d ).
Discussion
We report our case in hopes that it might be helpful to clinicians and patients in the same way that the report by Travitsky et al. [5] helped us and our patient. We were pleased and surprised by his excellent outcome. Despite nearly 2 years of treatment, the low doses used and long treatment interval meant that at 572 mg total, he is still well below his doxorubicin life limit of 440-550 mg/m 2 . Should his tumor reawaken, we will restart it. Also, liposomal doxorubicin is less cardiotoxic than conventional doxorubicin and it is not clear that the same life limits apply [6] . He encountered minimal toxicity, which is not unusual for liposomal doxorubicin at this dose and schedule, which we also use for sarcoma, breast cancer, and ovarian cancer. The published report describing the use of liposomal doxorubicin for metastatic meningioma was for a patient with high-grade meningioma [5] . Our patient was unusual in that his meningioma, although aggressive, was of a low histologic grade. We have had two other patients with grade 3 meningioma whom we treated with liposomal doxorubicin, one of whom continued to progress and one whose progression seemed to stop for a time before resuming. One could make a case that perhaps the March 2013 MRI interpreted as progression was actually showing postsurgical changes and that actually after his fourth surgery, he was destined to enjoy a long period of gradually subsiding disease. It is possible, but given his history to that point seems unlikely.
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